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Summary  Previous  studies  regarding  individuals’  behavioral  reactions  to  the  H1N1
epidemic  have  been  conducted  nearly  exclusively  on  the  pre-pandemic  phase  of  the
epidemic  or  when  the  vaccine  was  not  available.  The  prevalence  and  correlates  of
behavioral  reactions  to  the  H1N1  epidemic  in  Turkey  were  investigated  by  surveying
1045  respondents.  The  results  indicate  that  behavioral  responses  can  be  divided  into
three  classiﬁcations:  recommended  protective  behaviors,  avoidance  behaviors,  and
ineffective  behaviors.  The  frequency  of  recommended  behaviors  was  higher  than
other  behaviors,  and  respondents  perceived  these  behaviors  to  be  more  effective.
Recommended  behaviors  were  predicted  by  the  following  factors:  age,  being  female
and  married,  the  individual’s  beliefs  in  the  effectiveness  of  the  behavior,  the  per-
ception  that  one’s  own  behavior  inﬂuences  the  infection  risk,  and  the  personality
factors  ‘‘Activity’’  and  ‘‘Impulsive  Sensation  Seeking.’’  Avoidance  behaviors  were
predicted  by  the  following  factors:  marital  status,  having  small  children,  beliefs  in
the  effectiveness  of  the  behavior,  mistrust  of  the  government’s  ability  to  manage
the  epidemic,  State  Anxiety,  and  ‘‘Impulsive  Sensation  Seeking.’’  Ineffective  behav-
iors  were  predicted  by  the  following  factors:  lower  socio-economic  status,  marital
status,  the  presence  of  chronic  illness,  the  perceived  effectiveness  of  the  behavior,
and  State  Anxiety.  This  study  demonstrates  that  different  types  of  behavioral  reac-
tions  to  the  epidemic  have  different  contributing  factors  and  that  these  differences
should  be  taken  into  account  in  public  health  interventions.
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aised the  level  of  the  H1N1  inﬂuenza  pandemic
lert to  phase  six,  indicating  that  a  new  inﬂuenza
 Sciences. Published by Elsevier Ltd. All rights reserved.
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virus  had  appeared  and  was  spreading  globally  [1].
As of  April  1,  2010,  more  than  213  countries  world-
wide have  reported  laboratory-conﬁrmed  cases  of
H1N1, including  17483  deaths  [2].  In  Turkey,  the  ﬁrst
person-to-person  H1N1  transmission  was  conﬁrmed
on July  26,  2009,  and  the  ﬁrst  death  was  conﬁrmed
on 24  October  2009  [3].  According  to  a  report  pub-
lished on  the  19th  of  January,  2010  regarding  the
H1N1 epidemic  in  Turkey,  627  people  had  lost  their
lives in  the  epidemic  [4].
Experiences  from  previous  infectious  disease
outbreaks underline  the  importance  of  appro-
priate behavioral  responses  in  controlling  the
effects  of  the  epidemics  [5—7].  Correct  behavioral
responses (e.g.,  increased  hand  washing)  can  sig-
niﬁcantly protect  communities  against  infectious
diseases; however,  negative  behavioral  responses
(e.g., avoidance)  can  have  a  strong  negative  effect
on a  person’s  daily  routines,  their  well-being,  and
on the  local  economy  [8].  To  plan  effective  public
health  interventions  and  campaigns,  it  is  important
to understand  the  factors  that  promote  correct  pre-
ventive behaviors  and  those  factors  that  may  lead
to adverse  behaviors.  In  addition  to  exhibiting  cor-
rect effective  behaviors  and  avoidance,  individuals
may also  rely  on  ineffective  belief-based  behav-
iors, such  as  increasing  the  room  temperature  or
wearing  warmer  clothes.  Although  these  ineffective
behaviors  are  not  as  harmful  as  avoidance  behav-
iors, they  may  give  the  public  a  false  sense  of
self-protection  against  infection,  thus  reducing  the
likelihood of  recommended  protective  behaviors.
In the  current  study,  ineffective  behaviors  were
examined  in  addition  to  recommended  protective
behaviors and  avoidance  behaviors.
Several studies  of  attitudinal  and  behavioral
responses to  H1N1  have  been  conducted  in  various
countries,  including  Australia  [9],  France  [10],  Hong
Kong [11—13],  India  [14],  Italy  [15],  Japan  [16],
Malaysia  [17],  Saudi  Arabia  [18],  the  UK  [19],  and
the USA  [20].  Although  many  similarities  between
the results  of  these  studies  can  be  identiﬁed,  these
studies  also  show  large  international  variations  with
respect to  different  aspects  of  the  H1N1  epidemic,
including avoidance  and  protective  behaviors,  emo-
tional distress,  beliefs  related  to  susceptibility,  and
trust in  the  efﬁcacy  of  the  preventive  measures.
As Lau  et  al.  [11]  concluded,  community  responses
to the  H1N1  pandemic  appear  to  be  country-
speciﬁc, reﬂecting  cultural  differences,  different
national  strategies  (or  lack  thereof)  to  manage
the epidemic,  the  level  of  national  health  care
in general,  and  previous  experiences  with  similar
epidemics.  Therefore,  international  and  national
studies  are  required  to  identify  both  the  univer-
sal and  country-speciﬁc  factors  related  to  positive
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ehavioral  responses  to  respiratory  epidemics  such
s H1N1.  To  our  knowledge,  the  present  study  is  the
nly large-scale  Turkish  academic  study  that  exam-
nes individuals’  behavioral  responses  to  the  H1N1
pidemic.
Previous  studies  examining  individuals’  behav-
oral responses  to  H1N1  were  nearly  exclusively
onducted during  the  pre-pandemic  stage,  i.e.,
hen no  vaccine  was  available  and  the  ‘‘swine
u hype’’  was  pervasive  in  the  media.  It  can  be
xpected  that  the  community  response  to  an  epi-
emic follows  a pattern  in  which  anxiety  is  highest
nd behavioral  responses  are  more  frequent  in
he beginning  of  the  epidemic.  Once  the  popula-
ion becomes  desensitized  to  the  risk  of  infection
owever, the  ‘‘hype’’  decreases.  The  beginning
f the  H1N1  epidemic  in  Turkey  was  character-
zed by  shock  following  the  news  of  H1N1-related
eaths, while  the  health  authorities’  efforts  at  non-
ensational  education  with  respect  to  the  epidemic
ttracted  much  less  attention.  We  can  assume
hat anxiety  levels  were  higher,  and  self-protection
ehaviors were  more  common  in  the  early  stages  of
he epidemic  rather  than  in  later  stages,  when  the
accine was  available  and  H1N1  deaths  drew  much
ess media  attention.  Paradoxically,  the  importance
f maintaining  protective  behaviors  (e.g.,  hand
ashing)  does  not  diminish  with  decreasing  media
ttention.  Because  vaccination  rates  remained  very
ow nearly  everywhere,  especially  in  Turkey  [21],
nd because  H1N1  cases  were  identiﬁed  in  every
egion in  Turkey,  adequate  protective  behaviors
ere also  essential  in  the  later  stages  of  the
pidemic. Therefore,  the  present  study  aimed  to
nvestigate  individuals’  protective  behaviors  in  a
ater stage  of  the  epidemic.
Cultural  and  country-related  factors  may  explain
ifferences  in  behavioral  responses  between  dif-
erent countries.  Within  a given  country,  however,
ndividual  differences,  such  as  personality,  may
xplain variations  in  a given  individual’s  emotional
esponse  to  an  epidemic  and  their  related  protec-
ive behaviors.  That  is,  individuals  may  perceive
nd react  differently  to  the  epidemic  based  on  their
ersonal  situation,  attitudes  and  characteristics.
revious studies  have  primarily  focused  on  the  anx-
ety created  by  H1N1  [11,14,17,19,20,22],  whereas
he relationship  between  individual  variables  (e.g.,
ersonality  characteristics)  and  responses  to  H1N1
ave attracted  much  less  attention.  As  is  the  case
ith any  human  behavior,  we  can  assume  that
ersonality  factors  inﬂuence  both  individuals’  per-
eption of  threats  and  their  reactions.  For  example,
e can  hypothesize  that  individuals  with  high  anxi-
ty are  more  likely  react  to  the  threat  with  negative
ehaviors,  such  as  avoidance  behaviors.  In  the
I N1  during  a later  stage  of  the  epidemic  11
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Table  1  Frequency  (N)  and  percentage  (%)  of
answers  to  background  questions.
N  %
Gender
Male  459  43.5
Female 595  56.5
Age  (M  =  34.2,  SD  =  12.4)
<30  (1) 480 45.9
30—39  (2)  219 20.9
40—49  (3)  192 18.4
>50  (4)  155  14.8
Education
Primary  (1)  85  8.2
Secondary  (2)  68  6.6
Upper  secondary  (3)  310  29.9
Tertiary  (4)  575  55.4
Socioeconomic  status
Low  (1)  45  4.3
Lower  middle  (2)  121  11.6
Middle  (3)  655  62.9
Upper  middle  (4) 206 19.8
High  (5) 14 1.3
Marital  status
Single 507 48.1
Married 505 48.0
Cohabiting 10 0.9
Divorced 20 1.9
Widowed 11 1.0
Children  under  4  years  old
No 945 89.7
Yes 109 10.3
Presence  of  a  chronic  illness
No  705  66.9
Yes  349  33.1
General  health  condition
Very  bad  (1)  7  7.0
Bad  (2)  14  1.3
Neither  bad  nor  good  (3)  185  17.7
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rndividual  differences  in  behavioral  reactions  to  H1
resent  study,  personality  factors  were  assessed
ith the  Zuckerman—Kuhlman  Personality  Ques-
ionnaire  (ZKPQ)  [23],  and  anxiety  was  assessed
sing the  State-Trait  Anxiety  Inventory  (STAI)  [24].
The  aim  of  the  present  study  was  to  investigate
ow different  beliefs,  perceptions  and  individual
ifferences (personality)  were  related  to  individ-
als’  behavioral  responses  to  the  H1N1  epidemic.
he  data  were  collected  in  a  later  stage  of  the
1N1 epidemic  in  Turkey.  These  results  therefore
eﬂect the  public’s  views  of  the  epidemic  when  the
xtensive  publicity  surrounding  it  had  ended  and
hen the  population  had  become  desensitized  to
he epidemic.
ethods
ata collection and respondent information
he  data  were  collected  in  the  period  between
anuary 5  and  January  17,  2010.  During  this  period,
he H1N1  pandemic  was  still  present  in  Turkey  in
erms of  infections  and  deaths,  although  the  peak
n the  death  rate  occurred  in  mid-December  2009
3]. The  data  were  collected  by  third-year  psy-
hology  students  in  their  hometowns.  The  students
ere trained  in  data  collection  and  were  instructed
o question  all  possible  adults  (e.g.,  neighbors
nd acquaintances)  over  17  years  old.  The  partic-
pants  completed  the  questionnaire  anonymously
nd were  assured  of  its  conﬁdentiality.  The  study
as conducted  according  to  the  rules  of  the
thical committee  of  the  Middle  East  Technical
niversity.
The participants  consisted  of  1124  respondents
ith a  response  rate  of  79%.  Fifty-three  of  these
espondents  had  taken  the  H1N1  vaccination  and
6 had  been  diagnosed  with  the  H1N1  infec-
ion. These  two  groups  were  omitted  from  data
nalyses  because,  due  to  their  immunity,  they
ould not  be  expected  to  have  any  motivation
or protective  behaviors.  Hence,  a  total  of  1045
espondents  were  included  in  the  analyses.  The
haracteristics  of  the  respondents  can  be  found  in
able 1.
Table  1  shows  that  the  sample  consisted  primar-
ly of  individuals  under  40  years  old  who  belonged  to
he middle  socio-economic  class.  The  respondents
enerally had  upper-secondary  or  tertiary  educa-
ions,  were  either  single  or  married  (not  cohabiting
r widowed),  and  did  not  have  small  children.  One
hird of  the  respondents  reported  having  a chronic
llness,  whereas  the  majority  (80.3%)  reported  their
ealth condition  as  ‘‘good’’  or  ‘‘very  good.’’
d
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tGood  (4)  692  66.0
Very  good  (5)  150  14.3
easures
escriptions  of  the  study  variables  can  be  found
n Table  1  (background  variables),  Table  2 (H1N1-
elated  beliefs),  and  Table  3  (behavioral  response
nd personality  variables).
ehavioral  reactions
he  objective  of  this  study  was  to  investigate  how
ackground  variables,  H1N1-related  beliefs,  and
ersonality  factors  were  correlated  with  behavioral
esponses  to  the  H1N1  epidemic.  To  construct  the
ependent  variables,  a  pool  of  20  Yes—No’’  coded
tems  was  created.  The  aim  of  these  20  questions
as to  capture  the  greatest  variety  of  reactions
o the  H1N1  epidemic.  Following  data  collection,
12  
Table  2  Frequency  (N)  and  percentage  (%)  of
answers  to  questions  regarding  swine  ﬂu-related
beliefs.
N  %
Perceived  risk  of  swine  ﬂu  infection
Very  low  (1) 203 19.4
Low  (2) 117 11.2
Neither  low  nor  high  (3) 324 30.9
High  (4) 343 32.8
Very  high  (5)  60  5.7
Perceived  severity  of  the  long-term  consequences  of
swine  ﬂu  infection
Not  at  all  severe  (1)  101  9.7
Not  severe  (2)  373  35.7
Severe  (3)  448  42.9
Very  severe  (4)  123  11.8
Swine  ﬂu  epidemic  situation  in  Turkey  2  months  in  the
future
Much  worse  (1)  29  2.8
Worse  (2) 109  10.4
The  same  as  now  (3) 431 41.1
Better  (4) 344 32.8
Much  better  (5) 135 12.9
To  what  degree  catching  the  swine  ﬂu  depends  on
one’s  own  behavior
Not  at  all  (1) 68 6.5
Very  little  (2) 180 17.2
Little  (3) 365 34.8
Much  (4)  360  34.4
Very  much  or  completely  (5)  75  7.2
Belief  in  the  accuracy  of  the  government’s  swine  ﬂu
information
Mostly  incorrect  (1)  317  30.4
Incorrect  (2)  385  36.9
Correct  (3)  199  19.1
Mostly  correct  (4)  142  13.6
Opinion  of  the  government’s  success  in  managing  the
swine  ﬂu  epidemic
Very  unsuccessful  (1)  258  24.6
Unsuccessful  (2)  323  30.8
Neither  unsuccessful  nor
successful  (3)
330  31.5
Successful  (4)  118  11.2
Very  successful  (5)  20  1.9
Likelihood  that  government  will  be  able  to  effectively
control  and  manage  swine  ﬂu  epidemics  in  the  future
Very  unlikely  (1)  362  34.6
Unlikely  (2) 217  20.8
Neither  unlikely  nor  likely  (3) 242 23.2
Likely  (4) 183 17.5
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health conditions  with  the  following  two  questions:Very  likely  (5)  41  3.9
participants’  answers  to  these  behavioral-response
items were  subjected  to  maximum  likelihood  fac-
tor analysis  with  varimax  rotation.  Based  on  the
chosen criteria  (Scree  plots  and  eigenvalues  >1.0),
this analysis  yielded  the  following  three  iden-
tiﬁable classiﬁcations  of  behavioral  responses:
‘
y
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ecommended  (effective)  protective  behaviors  (9
tems; e.g.,  ‘‘washing  hands  with  soap  and  warm
ater more  often  than  usual’’  and  ‘‘avoid  kissing
nd shaking  hands  with  people’’),  avoidance  behav-
ors (7  items;  e.g.,  ‘‘avoiding  public  transport’’
nd ‘‘avoiding  shopping’’),  and  ineffective  protec-
ive behaviors  (4  items;  e.g.,  ‘‘avoiding  sitting  next
o an  open  window  or  door  or  avoiding  the  out-
oors’’ and  ‘‘keeping  the  room  temperature  higher
han usual’’).  The  three-factor  solution  accounted
or 52.2%  of  the  total  variance.  The  contributions
f the  recommended  behaviors,  avoidance  behav-
ors, and  ineffective  behaviors  were  33.7%,  11.6%,
nd 6.8%,  respectively.  Factor  loadings  for  each  of
he items  (except  for  ‘‘avoiding  harmful  habits,
uch as  drinking  alcohol  or  smoking,’’  which  was
eleted from  the  ﬁnal  analysis)  varied  from  0.44
o 0.83.  There  were  no  cross-loadings  between
he surveyed  items.  The  recommended  protective
ehavior items  were  primarily  related  to  increased
ygiene and  frequency  of  cleaning  speciﬁc  areas  of
ne’s home.  The  avoidance  behavior  items  primar-
ly included  behaviors  that  restricted  one’s  contact
ith people  and  those  that  limited  visits  to  pub-
ic places.  Ineffective  behaviors  were  related  to
ultural beliefs  of  protecting  oneself  from  the  com-
on cold  and  ﬂu.  Three  behavioral  reaction  sum
cales were  generated:  recommended  protective
ehaviors, avoidance  behaviors,  and  ineffective
rotective behaviors.  These  three  scales  had  mod-
rately positive  inter-correlation  values,  which
anged  from  0.42  to  0.52.
erceived  effectiveness  of  behavioral  reactions
n addition  to  the  behavioral  response  items,  the
articipants  also  rated  their  trust  of  the  effective-
ess of  the  listed  behaviors  using  a  four-point  scale
hat ranged  from  ‘‘not  at  all  effective’’  to  ‘‘very
ffective.’’  We  assumed  an  individual’s  trust  of  a
rotective behavior  would  be  closely  related  to  the
ikelihood  of  that  behavior.  Three  ‘‘effectiveness
f behavior’’  sum  scales  were  computed:  effec-
iveness  of  the  recommended  protective  behaviors,
voidance behaviors,  and  ineffective  protective
ehaviors.
ackground factors
he  survey  form  included  questions  regarding  the
ollowing background  factors:  gender,  age  edu-
ation, socioeconomic  status,  marital  status,  and
aving children  under  4 years  old  [19].  In  addition,
he respondents’  were  questioned  regarding  their‘How  good  is  your  health  generally?’’  and  ‘‘Do
ou have  any  of  the  following  chronic  illnesses?’’
ith the  choices  of  ‘‘cancer,’’  ‘‘heart  disease,’’
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Table  3  Response  scale,  reliability  coefﬁcients  for  internal  consistency  (˛),  mean  (M),  and  standard  deviation  (SD)
for  behavioral  responses  and  personality  variables.
Response  scale  ˛  M  SD
Behavioral  reaction  to  swine  ﬂu
Effective  protective  behaviors  No  (1)  —  Yes  (2)  0.85  1.6  0.3
Avoidance  behaviors No  (1)  —  Yes  (2)  0.81  1.2  0.3
Ineffective  protective  behaviors No  (1)  — Yes  (2)  0.78  1.4  0.4
Perceived  effectiveness  of  behaviors
Effective  protective  behaviors Not  at  all  effective  (1)  — Very  effective  (4)  0.89  2.9  0.7
Avoidance  behaviors Not  at  all  effective  (1)  — Very  effective  (4)  0.88  2.2  0.7
Ineffective  protective  behaviors  Not  at  all  effective  (1)  —  Very  effective  (4)  0.87  2.2  0.8
State-Trait  Anxiety  Inventory
State  Anxiety  Not  at  all  (1)  —  Very  much  so  (4)  0.91  2.0  0.5
Trait  Anxiety  Nearly  never  (1)  —  nearly  always  (4)  0.77  2.2  0.4
Zuckerman—Kuhlman  Personality  Questionnaire
Activity  No  (1)  —  Yes  (2)  0.61  1.5  0.2
Aggression-Hostility  No  (1)  —  Yes  (2)  0.55  1.5  0.2
Impulsive  Sensation-Seeking  No  (1)  —  Yes  (2)  0.68  1.4  0.2
Neuroticism-Anxiety  No  (1)  —  Yes  (2)  0.76  1.4  0.3
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tSociability  No  (1)  —  Yes  (2
‘lung  disease,’’  ‘‘liver  or  kidney  disease,’’  and
‘any other  illness’’.  The  purpose  of  listing  these
hronic  illnesses  was  to  help  respondents  under-
tand  the  meaning  of  relatively  serious  illnesses.
ecause of  low  response  frequency,  the  answers
ere coded  as  ‘‘no  chronic  illness  diagnosed’’  or
‘chronic  illness  diagnosed’’  (Table  1).
uestions  regarding  the  swine  ﬂu
n individual’s  motivation  to  comply  with  protec-
ive behaviors  can  be  assumed  to  depend  on  their
erceptions  regarding  H1N1  as  an  illness  and  an
pidemic  in  Turkey.  Infection  with  the  H1N1  virus
as screened  with  the  question,  ‘‘Have  you  been
nfected  with  the  swine  ﬂu?’’  The  perceptions  and
eliefs regarding  the  H1N1  pandemic  were  mea-
ured with  ﬁve  questions  (Table  2).  These  included
uestions about  susceptibility,  the  severity  of  the
ong-term  consequences  of  the  epidemic,  predic-
ion of  the  situation  surrounding  the  H1N1  epidemic
wo months  in  the  future,  and  the  belief/disbelief
hat H1N1  infection  depends  on  one’s  own  behav-
ors.  Because  an  earlier  study  has  demonstrated
hat a  citizen’s  trust  of  information  regarding
1N1 and  trust  in  the  recommendations  of  health
uthorities  are  signiﬁcant  predictors  of  protec-
ive behavior  [19],  we  measured  the  public’s  trust
f health  authorities  with  three  questions  (see
able  2).tate-Trait  Anxiety  Inventory  (STAI)
e hypothesized  that  behavioral  reactions,  espe-
ially avoidance  behaviors,  would  be  more  com-
only reported  among  respondents  with  higher
e
a
t
T0.51  1.5  0.2
nxiety  scores  for  both  state  and  trait  anxiety.
rait anxiety  refers  to  a  person’s  normal  degree
f anxiety,  whereas  state  anxiety  refers  to  anx-
ety experienced  at  a  given  time  and  intensity
evel [24].  In  the  context  of  this  survey  and
he H1N1  epidemic  in  general,  an  individual’s
rait anxiety  score  would  reﬂect  a person’s  over-
ll anxiety,  whereas  state  anxiety  would  reﬂect
he anxiety  induced  by  the  H1N1  epidemic.
escriptions  of  the  STAI  scales  can  be  found  in
able 3.
uckerman—Kuhlman  Personality  Questionnaire
ZKPQ)
he ZKPQ  questionnaire  was  included  in  this  study
s a measure  of  personality  because  it  primarily
ocuses on  temperamental  characteristics  of  per-
onality, thereby  emphasizing  the  psychobiological
spects of  personality  dimensions  [23].  The  ZKPQ
ncludes scales  for  ﬁve  principle  personality  dimen-
ions: Activity  (i.e.,  the  need  for  general  activity);
ggression-Hostility  (i.e.,  readiness  for  aggressive
xpression,  quick  temper);  Impulsive  Sensation-
eeking (i.e.,  a  tendency  to  act  impulsively,
ovelty- and  excitement-seeking);  Neuroticism-
nxiety (i.e.,  frequent  feelings  of  emotional  upset,
ension, and  worry);  and  Sociability  (i.e.,  pref-
rence for  being  with  others  rather  than  being
lone, enjoyment  of  parties  and  friends).  Descrip-
ive statistics  for  the  ZKPQ  scales  can  be  found  in
able 3.
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Results
Behavioral reactions
Generally,  recommended  protective  behaviors
were reported  more  frequently  than  ineffective  or
avoidance behaviors.  Only  12.1%  of  respondents
reported that  they  had  not  performed  any  of  the
nine recommended  behaviors,  58.8%  of  the  respon-
dents reported  not  having  performed  any  of  the
seven  avoidance  behaviors,  and  40.2%  reported
not having  performed  any  of  the  four  ineffective
behaviors (for  means  and  standard  deviations,  see
Table 3).  The  most  commonly  reported  protec-
tive behavior  was  frequent  hand  washing  with  hot
water and  soap  (70.4%);  the  second-most  commonly
reported  protective  behavior  was  using  a  handker-
chief more  often  than  usual  when  sneezing  (61.5%).
The most  commonly  reported  avoidance  behav-
iors were  ‘‘staying  away  from  crowded  places’’
(32.5%) and  ‘‘using  public  transport  less  fre-
quently’’  (18.0%).  The  most  commonly  reported
ineffective protective  behaviors  were  ‘‘avoiding
cold benches  and  other  cold  surfaces’’  (49.0%)  and
‘‘avoiding  sitting  next  to  an  open  door  or  window’’
(37.0%).
When asked  about  the  perceived  effective-
ness of  the  recommended  protective  behaviors,
avoidance behaviors  and  ineffective  behaviors,  the
respondents  perceived  the  recommended  protec-
tive behaviors  to  be  the  most  effective.  Avoidance
and ineffective  protective  behaviors  were  per-
ceived  to  be  equally  less  effective  than  the
recommended  behaviors  (Table  3).  Inter-item  cor-
relations between  behaviors  and  beliefs  ranged
from 0.12  to  0.49  and  were  the  highest  among  inef-
fective  protective  behaviors  (mean  r  = 0.44).  The
next highest  correlations  were  observed  for  the
recommended  protective  behaviors  (mean  r  = 0.38)
and avoidance  behaviors  (mean  r =  0.19).  Hence,
beliefs  regarding  the  effectiveness  of  the  behaviors
appeared  to  be  especially  important  with  respect
to ineffective  protective  behaviors  and  least  impor-
tant with  respect  to  avoidance  behaviors.
Beliefs regarding H1N1
Perceptions  related  to  infection  risk
A large  number  of  the  respondents  in  this  study  esti-
mated their  risk  of  being  infected  as  high  or  very
high (38.5%)  and  the  long-term  consequences  of  the
infection to  be  severe  or  very  severe  (54.7%).  When
asked about  their  prediction  for  the  H1N1  situation
in Turkey  in  2  months  (i.e.,  at  the  end  of  February  or
the beginning  of  March  2010),  45.7%  of  respondents
t
o
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xpected  the  situation  to  improve,  41.1%  expected
t stay  the  same,  and  only  13.2%  expected  the  sit-
ation to  become  worse.  When  respondents  were
sked about  their  own  behaviors  and  risk  of  H1N1
nfection,  69.2%  perceived  themselves  to  have  con-
rol over  their  risk  of  infection  to  at  least  some
egree (i.e.,  ‘‘little  control’’  or  ‘‘a  great  deal  of
ontrol’’).
erceptions  related  to  the  government’s  role  in
anaging  the  H1N1  epidemic
he majority  of  the  respondents  (67.3%)  were  sus-
icious of  the  accuracy  of  the  H1N1  information
rovided by  the  health  authorities  (Table  2).  More-
ver, 55.4%  evaluated  the  government’s  success
n managing  the  epidemic  as  ‘‘very  unsuccessful’’
r ‘‘unsuccessful.’’  More  than  half  of  respondents
55.4%) perceived  the  likelihood  that  the  govern-
ent  would  be  able  to  manage  the  epidemic  in  the
uture to  be  ‘‘very  unlikely’’  or  ‘‘unlikely.’’
actors associated with behavioral reactions
actors  associated  with  recommended
rotective  behaviors
hree  separate  multiple  regression  analyses  were
onducted  to  investigate  which  background  factors,
1N1-related  beliefs,  and  individual  difference  fac-
ors (i.e.,  anxiety  and  general  personality  factors)
redicted  the  three  types  of  behavioral  reac-
ions (i.e.,  recommended  protective  behaviors,
voidance behaviors,  and  ineffective  protective
ehaviors). The  variables  were  entered  into  the
odel in  three  blocks:  background  factors  were
ntered  ﬁrst,  followed  by  H1N1-related  beliefs
nd personality  factors  (see  Table  4).  Prior  to
he analysis,  ‘‘marital  status’’  was  classiﬁed  into
wo categories,  ‘‘single,  divorced  or  widowed’’  or
‘married or  cohabiting.’’  Scoring  for  the  other
ariables can  be  found  in  Tables  1—3.  In  the
rst regression  analysis,  recommended  protective
ehaviors were  used  as  the  dependent  variable.
Table 4  shows  that  the  chosen  variables  (i.e.,
ackground, H1N1-related  beliefs,  and  personality)
xplained 33%  of  variance  in  the  recommended  pro-
ective behaviors.  Background  factors  accounted
or 8%  of  this  variance,  H1N1-related  beliefs
ccounted for  23%,  and  personality  accounted  for
%. Female  gender,  older  age,  and  being  married
r cohabiting  all  positively  correlated  with  recom-
ended  behaviors.  Of  the  H1N1-related  factors,
he perceived  effectiveness  of  the  behavior  and
he belief  that  becoming  infected  was  related  to
ne’s behavior  were  positively  related  to  the  fre-
uency of  protective  behaviors.  The  ‘‘Activity’’  and
‘Impulsive Sensation-Seeking’’  ZKPQ  personality
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Table  4  Results  of  multiple  regression  analyses  predicting  the  frequency  of  recommended  protective  behaviors:
unstandardized  regression  coefﬁcients  (B),  standardized  regression  coefﬁcients  (ˇ),  t-test  statistics  (t),  and  95%
conﬁdence  intervals  (CI  95%)  for  the  predictors.
B  ˇ  t  CI  95%
Background †
Gender 0.05  0.07  2.42* 0.01—0.08
Age  0.00  0.09  2.22* 0.00—0.00
Education  0.01  0.02  0.76  −0.01—0.03
Socioeconomic  status  −0.02  −0.05  −1.65  −0.05—0.00
Marital  status  0.06  0.09  2.39* 0.01—0.11
Children  under  4  years  old  0.04  0.04  1.23  −0.02—0.10
Presence  of  a  chronic  illness 0.03  0.04  1.49  −0.01—0.07
General  health  condition 0.00  0.00  0.06  −0.03—0.03
H1N1-related  factors‡
Perceived  effectiveness  of  recommended
protective  behaviors
0.22 0.46  15.41*** 0.20—0.25
Perceived  risk  of  swine  ﬂu  infection 0.00  0.01  0.34  −0.01—0.02
Perceived  severity  of  the  long-term
consequences
0.01 0.03  1.16  −0.01—0.04
Swine  ﬂu  epidemic  situation  in  Turkey  2  months
in  the  future
−0.01 −0.02  −0.83  −0.03—0.01
Relationship  between  catching  swine  ﬂu  and
one’s  own  behavior
0.02 0.06  2.22* 0.00—0.04
Belief  regarding  the  accuracy  of  the
government’s  swine  ﬂu  information
0.00 0.00  −0.13  −0.02—0.02
Opinion  regarding  the  government’s  success  in
managing  the  epidemic
0.00  −0.02  −0.42  −0.03—0.02
Government’s  ability  to  control  and  manage  the
epidemic
0.00  0.00  0.13  −0.02—0.02
Personality§
State  Anxiety  0.02  0.03  0.80  −0.02—0.06
Trait  Anxiety  −0.01  −0.01  −0.23  −0.08—0.06
Activity  0.10  0.07  2.30* 0.01—0.18
Aggression-Hostility  −0.03  −0.02  −0.80  −0.12—0.05
Impulsive  Sensation-Seeking  0.10  0.08  2.43* 0.02—0.18
Neuroticism-Anxiety 0.02  0.02  0.55  −0.06—0.11
Sociability −0.06  −0.04  −1.34  −0.15—0.03
* p < 0.05.
** p < 0.01.
*** p < 0.001.
† R2 = 0.08; F8, 950 = 10.06***; change R2 = 0.08; change F8, 950 = 10.06***.
‡ R2 = 0.31; F16, 942 = 26.70***; change R2 = 0.23; change F8, 942 = 40.04***.
§ 2 *** 2
5 = 2. *
f
t
F
T
a
i
t
t
6
p
r
r
H
r
e
g
t
m
aR = 0.33; F23, 935 = 19.57 ; change R = 0.01; change F7, 93
actors  were  also  positively  correlated  with  protec-
ive behaviors.
actors  associated  with  avoidance  behaviors
he results  of  regression  analysis  for  predicting
voidance behaviors  are  shown  in  Table  5.  In  all,
ndividual  factors  accounted  accounted  for  14%  of
he variance  observed  in  avoidance  behaviors.  Of
his variance,  background  factors  accounted  for
%, H1N1-related  beliefs  accounted  for  5%,  and
ersonality  factors  accounted  for  3%.  Being  mar-
ied and  having  small  children  were  positively
a
S
b
a56 .
elated  to  avoidance  behaviors.  With  respect  to
1N1-related  beliefs,  the  only  variables  that  were
elated to  avoidance  behaviors  were  the  perceived
ffectiveness of  these  behaviors  and  trust  in  the
overnment’s  ability  to  manage  the  epidemic;  i.e.,
hose who  trusted  the  government’s  ability  to
anage  the  epidemic  were  less  likely  to  report
voidance behaviors.  State  anxiety  (but  not  trait
nxiety) as  assessed  by  the  STAI  and  ‘‘Impulsive
ensation-Seeking’’  as  assessed  by  the  ZKPQ  were
oth positively  related  to  the  frequency  of  avoid-
nce  behaviors.
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Table  5  Results  of  multiple  regression  analyses  predicting  the  frequency  of  avoidance  behaviors:  unstandardized
regression  coefﬁcients  (B),  standardized  regression  coefﬁcients  (ˇ),  t-test  statistics  (t),  and  95%  conﬁdence  intervals
(CI  95%)  for  the  predictors.
B  ˇ  t  CI  95%
Background†
Gender 0.04  0.06  1.90  0.00—0.07
Age  0.00  0.08  1.71  0.00—0.00
Education  0.00  0.01  0.31  −0.02—0.02
Socioeconomic  status  −0.02  −0.06  −1.70  −0.05—0.00
Marital  status  0.05  0.09  2.07* 0.00—0.10
Children  under  4  years  old  0.07  0.08  2.24* 0.01—0.13
Presence  of  a  chronic  illness 0.03  0.05  1.44  −0.01—0.07
General  health  condition −0.02 −0.04  −1.12  −0.04—0.01
H1N1-related  factors‡
Perceived  effectiveness  of  avoidance  behaviors  0.08  0.19  5.86*** 0.05—0.11
Perceived  risk  of  swine  ﬂu  infection  0.00  0.01  0.19  −0.01—0.02
Perceived  severity  of  the  long-term  consequences 0.01  0.02  0.48  −0.02—0.03
Swine  ﬂu  epidemic  situation  in  Turkey  2  months  in  the
future
−0.01  −0.03  −1.06  −0.03—0.01
Relationship  between  catching  swine  ﬂu  and  one’s  own
behavior
0.00  0.02  0.51  −0.01—0.02
Belief  regarding  the  accuracy  of  the  government’s  swine  ﬂu
information
0.01  0.04  0.86  −0.01—0.03
Opinion  regarding  the  government’s  success  in  managing
the  epidemic
0.02 0.07  1.58  0.00—0.04
Government’s  ability  to  control  and  manage  the  epidemic  −0.02  −0.09  −2.21* −0.04—0.00
Personality§
State  Anxiety  0.06  0.12  3.08** 0.02—0.10
Trait  Anxiety  −0.01  −0.01  −0.33  −0.08—0.05
Activity  0.08  0.06  1.81  −0.01—0.16
Aggression-Hostility  −0.07  −0.06  −1.66  −0.16—0.01
Impulsive  Sensation-Seeking  0.14  0.12  3.36*** 0.06—0.22
Neuroticism-Anxiety  −0.04  −0.04  −0.87  −0.12—0.05
Sociability  −0.07  −0.05  −1.55  −0.15—0.02
* p < 0.05.
** p < 0.01.
*** p < 0.001.
† R2 = 0.06; F8, 920 = 7.16***; change R2 = 0.06; change F8, 920 = 7.16***.
‡ R2 = 0.11; F16, 912 = 7.15***; change R2 = 0.05; change F8, 912 = 6.79***.
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Factors  associated  with  ineffective  protective
behaviors
Earlier studies  have  principally  focused  on  posi-
tive protective  behaviors  and  negative  protective
behaviors, i.e.,  avoidance  behaviors.  However,  the
factor analysis  results  in  the  present  study  revealed
a third  group  of  behavioral  responses:  ineffective
protective behaviors  (i.e.,  no  scientiﬁc  evidence
exists for  their  protective  effect).  These  behaviors
were primarily  based  on  cultural  beliefs  regarding
the ﬂu  and  ‘‘catching  a  cold’’  but  were  indepen-
dent of  the  avoidance  behavior  component.  The
relationship  between  these  behaviors  and  study
variables  was  examined  in  the  third  regression  anal-
ysis.
w
o
w
a***.
Table  6  shows  that  the  individual  factors
ccounted for  30%  of  the  variance  in  ineffective
ehaviors. Of  this  variance,  background  fac-
ors explained  7%,  H1N1-related  factors  explained
2%, and  personality  factors  explained  1%.  Being
arried  or  cohabiting  and  the  presence  of
hronic illness  were  positively  correlated  with
neffective  protective  behaviors,  whereas  higher
ocioeconomic  status  was  negatively  related  to
hese behaviors.  The  only  H1N1-related  factor
hat predicted  ineffective  protective  behaviors
as the  belief  in  their  effectiveness.  More-
ver, the  only  personality  factor  correlated
ith ineffective  protective  behaviors  was  state
nxiety.
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Table  6  Results  of  multiple  regression  analyses  predicting  the  frequency  of  ineffective  protective  behaviors:
unstandardized  regression  coefﬁcients  (B),  standardized  regression  coefﬁcients  (ˇ),  t-test  statistics  (t),  and  95%
conﬁdence  intervals  (CI  95%)  for  the  predictors.
B  ˇ  t  CI  95%
Background†
Gender  −0.02  −0.02  −0.68  −0.06—0.03
Age  0.00  −0.03  −0.70  0.00—0.00
Education  −0.01  −0.03  −1.12  −0.04—0.01
Socioeconomic  status  −0.03  −0.06  −2.10* −0.06—0.00
Marital  status  0.08  0.10  2.59** 0.02—0.14
Children  under  4  years  old 0.04  0.03  0.97  −0.04—0.11
Presence  of  a  chronic  illness 0.06  0.08  2.75** 0.02—0.11
General  health  condition −0.02 −0.04  −1.18  −0.05—0.01
H1N1-related  factors‡
Perceived  effectiveness  of  ineffective  protective  behaviors  0.21  0.45  15.35*** 0.18—0.24
Perceived  risk  of  swine  ﬂu  infection 0.00  −0.01  −0.25  −0.02—0.02
Perceived  severity  of  the  long-term  consequences 0.03  0.06  1.89  0.00—0.05
Swine  ﬂu  epidemic  situation  in  Turkey  2  months  in  the  future 0.00  −0.01  −0.25  −0.03—0.02
Relationship  between  catching  swine  ﬂu  and  one’s  own
behavior
0.01  0.01  0.49  −0.02—0.03
Belief  regarding  the  accuracy  of  the  government’s  swine  ﬂu
information
0.02  0.05  1.44  −0.01—0.05
Opinion  regarding  the  government’s  success  in  managing  the
epidemic
0.01  0.02  0.52  −0.02—0.03
Government’s  ability  to  control  and  manage  the  epidemic  −0.01  −0.03  −0.79  −0.03—0.01
Personality§
State  Anxiety  0.06  0.08  2.31* 0.01—0.10
Trait  Anxiety  −0.07  −0.07  −1.78  −0.15—0.01
Activity  −0.06  −0.04  −1.18  −0.16—0.04
Aggression-Hostility  −0.03  −0.01  −0.49  −0.13—0.08
Impulsive  Sensation-Seeking  0.00  0.00  0.08  −0.09—0.10
Neuroticism-Anxiety  0.09  0.06  1.73  −0.01—0.19
Sociability  −0.06  −0.03  −1.07  −0.16—0.05
* p < 0.05.
** p < 0.01.
*** p < 0.001.
† R2 = 0.07; F8, 930 = 8.13***; change R2 = 0.07; change F8, 930 = 8.13***.
‡ R2 = 0.29; F16, 922 = 23.43***; change R2 = 0.22; change F8, 922 = 36.26***.
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iscussion
early  all  research  into  individuals’  behavioral
esponses to  the  2009  H1N1  epidemic  were  con-
ucted  during  the  pre-pandemic  stages  of  the
pidemic  when  the  vaccine  was  not  available  [9].
t can  be  assumed  that  behavioral  responses  in
ater stages  of  the  epidemic  were  somewhat  differ-
nt than  those  observed  in  the  early,  pre-vaccine
tages. These  differences  can  be  attributed  to
ultiple  factors,  including  different  anxiety  levels
mong  the  population,  the  quality  of  the  avail-
ble  information  regarding  the  epidemic,  varying
egrees  of  media  coverage,  and  desensitization
o the  risk  of  infection.  Optimally,  individuals
hould have  a  more  rational  attitude  toward  the
w
a
s
o80.
pidemic  in  later  stages,  which  in  turn  would  lead
o an  increase  in  recommended  protective  behav-
ors and  a  decrease  in  avoidance  and  ineffective
ehaviors.
revalence of recommended protective
ehaviors, avoidance behaviors and
neffective protective behaviors
he  present  study  was  conducted  in  the  later
tage of  the  epidemic  (although  this  fact  was
nclear at  the  time  of  data  collection),  during
hich time  the  vaccine  had  been  freely  avail-
ble for  more  than  a month.  Even  during  this
tage, many  individuals  reported  performing  rec-
mmended  protective  behaviors  frequently  (87.9%
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reported  having  performed  at  least  one  of  the
listed behaviors),  whereas  avoidance  behaviors
were much  less  commonly  reported  (41.2%  reported
having  performed  at  least  one  of  the  listed  behav-
iors).  Although  direct  comparisons  between  H1N1
studies are  difﬁcult  because  of  differences  in
methodology,  certain  behaviors  can  be  compared.
In the  present  study,  70.4%  of  the  sample  reported
an increase  in  hand-washing  frequency.  In  contrast,
increases  in  hand  washing  were  less  commonly
reported in  the  UK  (28.1%)  [19]  and  Saudi  Ara-
bia (57.7%)  [18]  and  remained  approximately  in
the same  level  in  Hong  Kong  (73.6%)  [12].  When
comparing  avoidance  behaviors,  such  as  avoiding
crowded  places,  Turks  scored  higher  (32.5%)  than
Britons (3.7%)  [19]  but  lower  than  residents  of
Hong Kong  (54.9%)  [11].  Reduced  use  of  public
transportation was  reported  by  18.0%  of  the  Turk-
ish sample,  whereas  the  percentage  for  Britons
reporting this  behavior  was  2.8%  [19].  This  behav-
ior was  reported  for  22%  of  Europeans  and  48%  of
Malaysians  [17].  Generally,  international  variability
appears  to  be  large  in  terms  of  both  recom-
mended behaviors  and  avoidance  behaviors.  This
difference  can  be  partly  attributed  to  the  differ-
ent wordings  of  similar  survey  items.  It  appears
that both  positive  and  negative  reactions  to  H1N1
were less  commonly  reported  in  Europe  than  in
Asia.
Earlier  studies  have  focused  on  recommended
behavioral  responses  and  avoidance  behaviors.  In
the present  study,  a  third  type  of  behavioral
response was  identiﬁed:  ineffective  protective
behaviors. These  are  behaviors  that  are  com-
monly believed  to  be  protective  (e.g.,  increasing
the temperature  of  the  room)  despite  there
being no  scientiﬁc  evidence  of  their  effective-
ness. These  behaviors  can  be  deﬁned  as  ‘‘cultural
beliefs regarding  the  causes  of  inﬂuenza  infection’’
because  they  are  widely  accepted  as  ‘‘facts’’  in
one culture  but  not  necessarily  in  another  culture
or by  health  professionals.  Ineffective  behaviors
that are  thought  to  prevent  H1N1  infection  were
reported  less  frequently  (59.8%)  than  were  rec-
ommended  protective  behaviors  (87.9%)  but  more
frequently  than  avoidance  behaviors  (41.2%).  These
comparisons  indicate  that  individuals  are  able  to
differentiate  between  effective  and  ineffective
behaviors to  a  certain  extent.  A  similar  con-
clusion was  reached  by  examining  participants’
ratings of  the  effectiveness  of  different  behaviors;
recommended behaviors  were  assessed  as  more
effective  than  avoidance  and  ineffective  behav-
iors. Interestingly,  no  difference  in  effectiveness
was reported  between  avoidance  and  ineffective
behaviors.
t
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ackground factors as predictors of
ehavioral responses
he  results  of  the  regression  analysis  for  predicting
ecommended  protective  behaviors  indicated  that
omen, older  respondents  and  married  respon-
ents were  more  likely  to  perform  recommended
rotective  behaviors.  The  positive  relationship
etween age  and  protective  behaviors  has  been
escribed  in  the  majority  of  the  previous  studies
18,20,25]. In  one  British  study,  however,  younger
articipants  reported  more  protective  behaviors
han older  participants  [19].  As  in  this  and  ear-
ier studies  (except  for  one  study  conducted
n Saudi  Arabia  [18]),  women  were  more  likely
o perform  the  recommended  protective  behav-
ors than  men  [19,20,25]. Interestingly,  neither
voidance  nor  ineffective  behaviors  were  pre-
icted  by  gender  or  age  in  the  present  study.
n a  study  conducted  in  Hong  Kong,  both  female
ender and  age  were  related  to  avoidance  behav-
ors [8].  In  addition  to  recommended  protective
ehaviors, being  married  was  positively  related
o avoidance  behaviors  and  ineffective  protective
ehaviors.
Having small  children  was  related  to  avoid-
nce behaviors  but  not  to  recommended  protective
ehaviors or  ineffective  behaviors.  This  ﬁnding  may
eﬂect Turkish  parents’  heightened  anxiety  and
oncern  with  respect  to  the  health  of  their  chil-
ren; i.e.,  rather  than  relying  on  recommended
ehaviors (like  hand  washing)  or  cultural  beliefs
or protection  against  the  ﬂu,  parents  of  small
hildren may  decide  to  completely  avoid  settings
here they  may  become  infected  and  increase  the
nfection risk  for  their  children.  A  low  socioeco-
omic status  and  the  presence  of  a chronic  illness
nly predicted  ineffective  protective  behaviors.
he relationship  between  socio-economic  status
nd ineffective  behaviors  may  suggest  that  mem-
ers of  lower  socio-economic  classes,  who  are
enerally  less  educated,  rely  more  on  cultural
eliefs of  illness  protection  than  ofﬁcial  recom-
endations,  of  which  they  may  not  be  aware.  The
elationship  between  chronic  illness  and  ineffec-
ive behaviors  is more  difﬁcult  to  explain.  One
ossibility  is  that  ineffective  protective  behav-
ors are  based  on  broad  cultural  beliefs  rather
han knowledge  speciﬁc  to  H1N1,  whereas  both
ecommended  protective  behaviors  and  avoidance
ehaviors  are  more  speciﬁc  to  H1N1.  In  other
ords, patients  suffering  from  chronic  illnesses
ay have  developed  a lifestyle  in  which  they
ttempt to  protect  themselves  through  behaviors
hat Turkish  culture  considers  to  be  effective  ﬂu
rotection.
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andividual  differences  in  behavioral  reactions  to  H1
1N1-related beliefs as predictors of
ehavioral responses
he  most  important  factor  that  predicted  recom-
ended  protective  behaviors,  avoidance  behaviors
nd ineffective  behaviors  was  the  perceived  effec-
iveness  of  the  behaviors;  i.e.,  individuals  perform
hose  behaviors  that  they  believe  are  effective
gainst infection.  Moreover,  individuals’  beliefs
hat they  can  inﬂuence  their  own  risk  of  H1N1  infec-
ion were  positively  correlated  with  recommended
rotective behaviors  but  not  with  avoidance  or
neffective  behaviors.  These  are  positive  ﬁndings
or public  health  authorities.  Strengthening  self-
fﬁcacy  beliefs  with  respect  to  infection  control
nd providing  convincing  evidence  regarding  the
fﬁcacy  of  protective  behaviors  should  increase
he likelihood  of  these  behaviors  but  should  not
ncrease  avoidance  behaviors.
Interestingly,  neither  perceived  susceptibility,
he severity  of  the  consequences  of  H1N1  infection,
or other  H1N1-related  factors  were  correlated
ith individuals  reporting  any  of  the  behavior
ypes (except  trust  in  the  government’s  abil-
ty to  manage  the  epidemic).  The  lack  of  any
elationship between  perceived  susceptibility,  con-
equence  severity  or  other  H1N1-related  variables
nd  behavioral  response  is  in  sharp  contrast  to  the
esults of  previous  studies  [8,19,25,26], in  which
1N1-related  beliefs  were  related  to  behavioral
esponses. The  primary  reason  for  these  contrasting
esults is  most  likely  the  stage  of  the  epidemic  when
ata collection  was  performed.  In  earlier  stages  of
he epidemic,  the  public’s  focus  was  on  the  charac-
eristics  of  the  epidemic,  whereas  the  focus  during
ater stages  appears  to  have  been  on  protective
ehaviors. During  the  initial  ‘‘H1N1  hype,’’  the  seri-
usness of  the  epidemic  was  widely  discussed  in  the
edia. In  the  later  stages  of  the  epidemic,  however,
he extent  and  character  of  the  illness  was  widely
nderstood  by  the  public.  Another  possible  reason
or the  contrasting  ﬁndings  between  this  and  other
tudies  is  that  the  present  study  was  conducted
uring a  later  stage  of  the  epidemic  and  measured
ndividual’s  established  habits  (e.g.,  frequent  hand
ashing) rather  than  their  initial  reactions.
ersonality factors as predictors of
ehavioral responses
he  reporting  of  recommended  protective  behav-
ors was  related  to  ‘‘Activity’’  and  ‘‘Impulsive
ensation-Seeking’’  scores  but  not  to  anxiety.
voidance behaviors  were  predicted  by  ‘‘State  Anx-
ety’’ and  ‘‘Impulsive  Sensation-Seeking’’  scores.
c
r
ruring  a later  stage  of  the  epidemic  19
neffective  behaviors  were  predicted  only  by
‘State Anxiety.’’  These  results  are  somewhat
xpected given  that  anxiety  should  predict  avoid-
nce behaviors  [8,20].  Also,  we  can  expect  general
ctivity,  interest  levels  and  impulsiveness  to  be
elated to  behavioral  changes.  High  activity  scores
s assessed  by  the  ZKPQ  describe  a person  whose
nergy  level  is  high  and  who  lives  a  busy  and  active
ife. Because  such  a person  would  not  wish  to
educe  their  social  activities  by  avoidance  behav-
ors, it  is  understandable  that  they  would  attempt
o protect  themselves  with  recommended,  efﬁcient
ehaviors.  Alternatively,  the  ‘‘Impulsive  Sensation-
eeking’’  score  was  related  to  both  recommended
nd avoidance  behaviors.  This  score  reﬂects  the
ual nature  of  impulsiveness;  an  impulsive  person
s likely  to  be  engaged  in  both  positive  and  negative
ehaviors  and  less  likely  to  plan  their  actions.
State anxiety  measures  a  person’s  current  anx-
ety level;  in  this  case,  state  anxiety  would  refer
o a person’s  anxiety  level  after  having  answered
everal H1N1-related  questions.  State  anxiety  was
elated to  avoidance  and  ineffective  behaviors
ut not  with  recommended  behaviors.  Clearly,
nxiety does  not  encourage  people  to  protect  them-
elves but  rather  reinforces  feelings  of  helplessness
nd worrying,  leading  to  avoidance  reactions  and
eliance on  culturally  promoted  illness  avoidance
ractices.
trengths and weaknesses of this study
his  study  is  one  of  the  ﬁrst  large-scale  surveys
f individuals’  behavioral  responses  in  the  later
tages of  the  H1N1  epidemic.  Earlier  studies  pri-
arily focused  on  early  stages  of  the  pandemic,
.e., when  the  epidemic  had  just  been  designated
s a  pandemic  and  the  vaccine  was  still  unavailable.
ndividuals’ behavior  during  the  early  stages  of  the
andemic  can  be  expected  to  differ  from  those
f later  stages;  during  this  period,  the  outbreak
as known  to  still  be  deadly,  but  mass  vaccina-
ions had  begun,  and  the  intense  media  attention
ad ended.  We  can  expect  individuals’  behavioral
eactions in  the  later  stages  of  the  epidemic  to
e based  on  established  habits  rather  than  their
nitial reactions.  Individuals’  behavior  can  there-
ore be  expected  to  be  different  than  during  the
re-pandemic  stage.  The  present  study  assists  in
dentifying  the  beliefs  and  perceptions  that  should
e targeted  in  campaigns  aimed  at  helping  individu-
ls develop  healthy  habits  and  persistent  behavioral
hanges.
The  primary  limitation  of  this  study  is  that  the
esults  were  collected  from  an  urban,  young  and
elatively  educated  middle-class  population;  the
R[
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generalizability  of  the  results  to  the  entire  Turk-
ish population  is  therefore  limited.  It  should  be
noted, however,  that  statistics  have  shown  the
young urban  population  to  be  at  the  highest  risk
for H1N1  infection  during  the  outbreak  [3].  More-
over, the  collection  of  representative  survey  data
regarding  any  topic  is  extremely  difﬁcult  in  Turkey.
The literacy  rate  is  87.4%  in  Turkey,  and  individu-
als, especially  in  rural  areas,  are  not  accustomed  to
surveys. In  this  study,  the  response  rate  was  excep-
tionally  high  (79%)  simply  because  the  respondents
were approached  face-to-face  and  were  not  asked
to respond  to  a  phone-  or  mail-based  survey,  the
response  rate  for  which  is  extremely  low  in  Turkey.
Conclusions
The  ﬁrst  interesting  ﬁnding  of  this  study  is  that
the recommended  protective  behaviors  were  com-
monly reported  in  the  later  stage  of  the  H1N1
epidemic; more  commonly  reported,  in  fact,  than
avoidance  behaviors  or  ineffective  behaviors.  This
result may  suggest  that  the  protective  behaviors
had become  habitual  to  a  certain  degree.  Moreover,
respondents perceived  recommended  behaviors  to
be more  effective  than  other  types  of  behavioral
responses. Regression  analyses  indicated  that  the
primary factor  inﬂuencing  all  three  types  of  behav-
iors was  the  belief  in  the  effectiveness  of  that
behavior,  whereas  individual  differences  explained
only  a  small  proportion  of  the  variance.  These
results indicate  that  the  most  effective  interven-
tion strategies  for  promoting  effective  behavioral
responses during  an  epidemic  are  (1)  to  provide
adequate and  convincing  information  regarding  the
ways individuals  can  protect  themselves;  and  (2)  to
strengthen self-efﬁcacy  beliefs  rather  than  focusing
on the  illness  characteristics,  such  as  susceptibility
or severity.
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